Effects of biochanin A on metabolism, DNA binding and mutagenicity of benzo[a]pyrene in mammalian cell cultures.
The search for potential chemopreventive agents from higher plants based upon alteration of benzo[a]pyrene (B[a]P) metabolism in cell cultures resulted in isolation of the isoflavone biochanin A. The mechanisms by which biochanin A inhibits the metabolic activation of B[a]P were investigated in hamster embryo cell cultures. Biochanin A treatment inhibited the metabolism of B[a]P to water-soluble metabolites. B[a]P-9,10-diol and B[a]P-7,8-diol by 44, 60 and 52% respectively. Biochanin A inhibited the formation of glucuronide conjugates from 3-OH-B[a]P and 9-OH-B[a]P. Biochanin A also inhibited, in a dose-dependent manner, oxidation of B[a]P by homogenate (S-9) of Aroclor 1254-induced rat liver. Exposure of hamster embryo cells to biochanin A and [3H]B[a]P resulted in a decrease in the total level of [3H]B[a]P bound to DNA compared with the control groups at all time points studied between 24 and 120 h. This decrease was due to reduction in the formation of DNA adducts from both (+)-anti-B[a]P-diolepoxide and (+)-syn-B[a]P-diolepoxide. In a hamster embryo cell-mediated V79 cell mutation assay, biochanin A treatment resulted in a dose-dependent reduction in the number of B[a]P-induced mutants. These results indicate that biochanin A inhibits metabolic activation of B[a]P to mutagenic intermediates and warrants further investigation as a potential chemopreventive agent.